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The influence of potassium on the utilization of nitrogen 
and on the synthesis of proteins in roma in relation to. 
peculiarities {n the composition of their carbohydrates. 
F..Y,..Turchin and L. {. Obolenskaya (Samoilov Inet. 
Fertilizer Insectofungicides, Moscow), Dokludy Akad 
Nauk S.S.5.R. $7, 81-4C1947); Chem, Zentr, 1949, 105-4; 
ef. CAL 45, 3OT6f.—~Plents with an aldusugur content 
(glucose type) are able io fic NH, nitrogen in their tissues P 
only in the presence of a sufficiently high K concen. Expts. 
are reported in which chicory, suntlowers, and strawberries 
were grown its sand cultures. These plants have a high 
ketosugar content (fructose type). In contrast to the 
gluctne-type plants, these plants were able to utilize N 
supplied as NH, salts quite as well as nitrate N, even in the 
presence of a K deticiency, without any damage to the plant 
(as the result of theNH). Fructose-contg. plants synthesize 
plant proteins while plants of the glucose type synthesize 
nonprotein-like Lompds. in the presence of a K deficiency. 

M.G. Moore 
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Active mangacese in the soil and its toxicity in selation to 
the use of physiologically ‘acid forms of nitrogenous fertili- 
ters. FE. VY. Turchin and V. I. Sokolov. Pockrovedenie 
(Pedology) 1950. 5S-60.— Soils treated with various sources 
of N CNaNOs, CaCNs. NIGNOs (NHL2SO.. and NHC te- 
lease vuriable anits. of mobile Al and Mn; the (NH,)SO.- 
treated louns soil had the highest amt. of Aland Mn. 9.40 
and 8.60 mg. per 100 g. of soil. Crops grown on the (NIE 

SO, plote tuok up Large quantities of Mn. In 1944 and Hi. 
Icaves of sugar beets had 182 and 327 mg. Mr per 100g of 
dry mnatter, resp. With NaNO, the same plants had ae 
und 15.2 ing. Ma per 100 g. of dry matter. Pants that are 
not sensitive to Mi and Al (ryc and oats in these expts.) can 
withstand a high conen. ofacidity. Plants sensitive toack!- 
ity are also sensitive to Mn and Al. Clover was very sctsi- 
tive to Al and less to Mn; sugars beets are sensitive to Aland 
Ma; alfalfa ts very sensitive to Mn and tess to Al; millet t+ 
sensitive to Ma. Lime immobilizes all of the mobile Al, bus 
not all of the Mn, except when enough lime is added to 
neutralize the hydrolytic acidity. J. S. Joffe 
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Title --y Schentifie popular book on soil chenistry 
6 sépertodical ©: Vest. AN SSSR 9, 103-104, Sep 1954 
i ant , , takdy, entitled, "The 
w of the book by I. P. Serdobol '!skiy, 
ee an Soil", published by the Academy of Sciences USSR in 
1953, is presented. 
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_ {//Hitrogen- exchange of plants using nittogen-1s. 1. +. 
: Turchin, M. A. Guminskaya, and EB. G., Plyslievskciya + 
Inat. for Fertilizers ond Lisecto-fungicides, Mas- - 
Fiziol, Rastenit 2, No. 1, 3-11( 1065); ef, following | 
abstr,—The relative sates of synthesis of amino acids {T) au 
proteins (II) in cats and timothy fed with (NM11,)5O. were 
studied. Renewal of If (estd. by Isotope concn. of in-* 
dividual N fractions) was mos: rapid In young, rapkll 
fants and decreased with age, although total IL 
and the ratio of individual If components remained practi- , 
cally const. Production of alanine was most rapid (noted. in 
6-30 mina.) with aspartic aud glutamic acids next (noted in 
1-2 hea). F were Identified ay chromutographic inethads. . 
There was 23.75% renewal of I hs 24 bra. Renewal of old | 
{1 was noted in 2-6 hrs. and structural Ii was 019% complete | 
in 72 bra.; for residual If 120 hrs. wos required for Vi%= 
renewal, Renewal of chlorophyll No was 95% cuinplete in 
-  %Zhra. Syuthesis of new IL was noted in 12-24 firs. and 
was complete in 120 brs. Synthesls of histidine and trypte- 
phan was noted in 18-36 hrs. Alf otiicr £ ep cared tu be 
derived from elaine and the dicithoxylic I, If excess’ 
ammonitim jon was gives.to the plant eonsiderable asperne 
giye was produced, EG 
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USSR/Chemistry - Ammonium nitrate occu PN: Fo-1/c. | ee 
Card 1/1 Pub 50-2/19 
Author : Prof Turchin, F. V-> Dr Tech Sci; Sokolove, V- I. 
Title : The arrect of eadi tives on the quality of ammonium nitrate 


Pericdical : Khim. prom., No 2, 68-72 (4-8), Mar 1955 


Abstract : On the basis of the tests described, conclude that phosphorite fleur cr apati 
flour decomposed with nitric acid is a very effective additive tc acmoniur 
nitrate that reduces caking and increases the friability of this sait. Ad- 

dition of dolomite proved less effective. Nine tables. 


Institution: Scientific Institute of Fertilizers and Insectofungicides jmeni Prof Ya. V- 
Samoylov 
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Itrogen nutrition and metaboliain of plasts with the ait of 
nitrogen-15. V. ¥, Turchia, MA. Caminskaya, and B. G.. 
4 » Plyslievskaya- “gesstya: Abed. Nauk SSSR. bo Mirna» 
| OW pepo sosaniys Alamnot Energn 1958, 2 Jantya Otel. 
| 
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Biol, Nave '934-62(Engiish sunaaty, 252-3 }.-- NU labeled 
(AH SO, bs used fae ff nutrition of cats aud wheat under 
varius conditions. The results show 8 coutianona self- ¢ 
venewal of proteins jy the planta, whieh Is most active in 
young leaves in which within 00-100 hes. ahuast all protein 
fs renewed. Reserve proteins of the green pacts are fers 
rapidly renewed than ere the c itutional proteing. 
In the roots the renewal process is slower- a 
capilly utilized for synthesis of amino acids in the roots | 
: (within 15 min.) the reserve proteins acting as carriers of 
, the necessary enzyme systems. N of the pyrrole rings of 
' chloropltyll is being constantly renewed (alincet complete 
: reneyral i 100 hrs.) Mlumination is eo huportaat factor 
in this phenomenon, even 6 firs. in the dark causes a rapid 
decline of entry of N juto the plant with simultancous drop 
of amino acid synthesis. Renewal es of proteins also. 
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__ AEC-tr-2498((Pt. 4) p.145-54)) 
NITROGEN NUTRITION AND METABOLEM Dies Ua ete, ea as aes 
OF PLANTS WITH OE ae newaiera a ¥: . 
Furshin, MA. Gaminska ya, and £. G. Plyshevskaya. 
[45-84 of CONFERENCE OF THE 
OF THE USSR ON THE PEACEFUL USKS OF ATOMIC 
ENERGY, JULY 1-5, 1955. SESSION, OF THE; DIVISION 2 
BIOLOGICAL SCIENCE. [ey ranstatlon). “10p. 


eemnemnanen 


This paper was originally abstracted from the Russian : ‘ 
and appeared in Neclear Sefenze Abstracts as NSA 9- 7660. ee 
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. fi dy of nitrogen nutrition 
Ga ushin, M. A. 
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V. ¥. Zertsalov. No. 7, 1-12.-—Peat- 
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renewed. The reser’ 
newed much slower. 
proteins in much tar] 
which indicates that the sy 3 place 

‘earlier, Both types of proteins h slower in 

the roots. The data show that 2 hrs. 

N it could be detected in the form of amino acids. 

hrs. the N' was detected in the chiorophy!l and proteins. - 
The mobile reserve proteins were found in the roots ludicat- 

* ing movement from the feaves. It is postulated that the 
transformation of these is accomplished by enzyme systems 
which catalyze the synthesis of amino acids in plants. The. 
intensity of amino acid formation and renewal of protein 

ydrqps when plaots are in the dark. J. S. Jofle . 
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TURCHIN, Fedor Vasil'yevich professor; KATSNEL'SON, S.M., redaktor; 
“Uni, Hert oS tekhnic eskiy redaktor 


[Idquid nitrogen fertilizers) Zhnidkie azotnye udobrenila. Predstavle- 
na prezidiumon pravienita Obshchestva po rasprostraneniiu politi che- 
skikh i nauchnyy znanit RSFSR. Moskva, Izd-vo "Znanie," 1957- 31 P» 
(VsesoLluznoe ‘obshchestvo po rasprostraneniiu polit icheskikh 1 
nauchnykh znanii. Ser.5, no.8) MIRA 10:9) 
(Fertilizers and manures) 
(Plants, Brfect of ammonia on) 
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GODNEV, T. N., TURCHIN, F. Vv. and SHLYKH, 
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"Renewal of Chlorophyll and Proteins in Plants. 


arch 
aper presented at the Intl. Conference on Radioisotopes in Scientific Rese 
p 


in Paris, 19-20 Sept 1957. 


Angewandte Chemie, No. 3, 1958. 
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TURCHIN, F.V., doktor eel 'skokhosyaysbvennykh nauk, professor. 
a a ots 
Use of mineral fertilizers in foreign countries. Khia .proc. 
no.3:181-187  Ap-My '57. (MIRA 10:7) 


1. Nauchnyy institut pol dacbrentyam 4 insektofungitsidam imeni 


professora Ya.V¥V, Samoylova. 
(Fertilizers :nd manures) 
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Abs Jour: Ref. Zhur-Blologiya, No 1, 1958, 1235. 


Author : Turchin, F.V. sats 
; - Nitrate 
ree : Prospects for Application of Lime-Ammonium 


Non-Chernozem Belt of the USSR 


Orig Pub: vacbrentye 4 urozhay, 1956, No 1, 30-37. 
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ussR/Soil Science - Mineral Fertilizers. 
abs Jour : Ref Zbur Biol., Ho 22; 1958, 100055 


Author : Turchin, FeV. | 

Inst mo ers ater. pp AEA ALPE, 

Title : The hpplication of Mineral Fertilizers in Foreijn 
Countries. 


oric Pup : Khin. prom-st', 1957, No 3, 181-187 


Abstract : The world production and consumption of nineral fertili- 
zers increased particularly in the post-war period, 
asubling in 1955 (78.3 nil t) against the pre-war year 

of 1938 (36.9 milt), the principal wulk of which being 
used in the countries of Western Europe, U.S, Japan, 
Australia and New Zealand. In 1954-1955, on the averace » 
nineral fertilizers were intorduced at the rate of 579 
kc, in European countrics (excluding USSR) and 29.3 kz in 
u.S.A. per 1 ha 5f the sowable arco. Growth of the ap- 
plication sf mineral fertilizers inereased the grain 
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USSR/Soil Science - Mineral Fertilizers. 


Avs Jour: Ref Zhur Diol., No 22, 1958, 100055 


crops in Western Europe, on an avera_e, sf 4p ts 30 cent- 
aers per L ha, and in U.S.A, the wheat harvest increased 
acainst 1934-1938 from 8.7 to 14 and the corn harvest 
increased from 14.0 to 25 c/ha. The ratio of NPp0c>: 

Kp0 in the over-all use of mineral fertilizers in the 
countries of Europe is 1: 1.4 :1.5 andl: 1.1: 0.9 
in U.S.A. -- N.N. Sokolov 
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ussR / Soil Science. Mineral Fov7ilizers. J 


Aba Jour : Ref Zhur - Biologiye, No 11, 1958, Ho. 48648 


Author : Turchin, F. Ve 

Inst * Not giver 

Title : The Role of Mineral and Biological Nitrogen in 
Agriculture of the Union of Soviet Socialist 
Republics 

Orig Pub : Pochvovedeniyé; 1956, No 6, 15-29 

Abstract : The report of the All-Union Conference of Soil 


Scientists of 28 January 1956- February 1956 
according to data of experimental establishments 
and kolkhozes (collective farms), lists nitro- 
gen fertilizers as particularly effective in 
regions of sufficient moisture =~ in non-Cherno- 
zemic zones and 4n the northern part of Cherno- 
zemic zones. With snsufficient moisture in the 


card 1/3 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001757520003-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757520003-1 


RN TREE ae TE 


ussR / Soil Science, Mineral Fertilizers. 
Abs Jour : Ref Zhur - Biologiya, No 11, 1958, No. 48646 


soil, nitrogan is absorbed quite well by the 
plants, but it ts not utilized in tho synthesis 
of organic matter, The azobacter organism 
under favorable conditions, can store nitrogen 
in the soil for a year, though not more than 2¢ 
25 kg/hectare. The effectiveness of sowing per 
ennial leguminous grasses, clover and alfalfa, 
in the presence of nitrogen collectors, is de= 
termined by the level of their productivity. 
The effectiveness of clover with a high harvest 
of grasses is equivalent to ~60 kg. of mineral 
nitrogen, The effectiveness of a layer of 
clover and timothy grass mixture on far lower 
sowings of puro clover ia praotionlly equnl to 
a harvest of hay. A study of biological binding 
of nitrogen in leguminous tubercies showed that 
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, ussR / Soil Scioncc, Mineral Fertilizers. J 


Abs Jour : Ref Zhur - Biologiya, No 11, 1958, No. 48648 


atmosphoric nitrogen is not fixed in the bodies 
of the bacteria, but on the surface of the 
tubercle root tissues. Chromatographic analysis 
showed a uniform composition of amino acids in 
the organic matter of podzolic and chernozen 
soils, wheroas the first soll contained more 
glutamic acid, the latter soil contained more 
aspartic acid and glycine. -- A. G, Kalmykov 
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USSR/Soil Science. Soil Biology A ee 


Abs Jour : Ref Zhur ~ Blol., No 10, 1958, No 43834 


Author 3 
Inst : Not Given 
Title : lew Types of Mineral Fertilizers < 


Orig Pub : Vestn. s.-kh. nauk, 1956, No 2, 17-20 (res. Enge, der.) 


Abstract : The basis of selecting the assortment of mineral fertilizers 
for the 6th five-year plan in the USSR and the distribution 
of production of new kinds are presented. Anong the nitrogen 
fertilizers a leading place in the assortment is occupicd 
by amnmoniun nitrate, and in the rayons of the nonechernozen 
belt by calcium and calcium emoniun nitrate. Sugar beets! 
need of sodiun nitrate should be completely satisfied. Li- 
quid arzmonia and annoniates nay fine widespread application 
for the basic fertilizer and the side-dressing of plowed 
cropse Urea is nost suitable for top-dressing and for ir- 
rigation fertilization in vecetable raising, and horticulture 
as well as flowercultivation. Fhosphorus fertilizers, cron~ 
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USSR/Soil Science, Soil Biology 


Abs Jour ; Ref Zhur = Biol., No 10, 1958, No 43834 


ulated P (both ordinary and double) are rationally used for 
row application and for side-dressing. Ammoniated P, was 
rated highly in production conditions of cotton raising. 
Prospective thermal phosphates are defluorinated and snelted 
magnesia phosphate. The assortment of potassium fertilizers 
was basically potassiun chloride and in o small quantity 
kainite and mixed salts, It is necessary to develop the 
production of non-chlorine potassium fertilizers. Anong the 


complex fertilizers ammonphos appears as the most pronising 
in the cotton raising and beet producing rayons of the USSR, 
as well as on soils saturated with bases, Ammoniated an- 
nonium superphosphate is very well suited for use as a basic 
fertilizer on sugar beets, cotton and other agricultural 
crops. == A.M, Shchepetil'nikova. 
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Prospects of the Production and Application of Mineral Fertilizers 
in East Siberia (Perspektivy proizvodstva i primeneniya 
minerai’nykh udobreniy v Vostochnoy Sibiri) 


Khimicheskaya promyshlennost’, 1959, Nr 2, pp 112-115 (USSR) 


If all seed areas in East Siberia (ES) were to be supplied with 
mineral fertilizers (Mr} in the normal dosage, a yearly amount 
of 408000 T of Nos 426000 T of P05» and 514000 T of K,0 would be 


necessary. Data concerning this subject published by the Sovet po 
izucheniyu proizvoditel'’nykh sil pri AN SSSR (SOPS) (Council for , 
the Study of Productive Forces at the AS USSR (SOPS) are lower R 
because woods and meadows were not taken into account With respect ; 
to the industrial development in (ES) for the coming 7-10 years a 
yearly amount of 60000 T of Noy 100000 T of Pes and 60000 T of 


K,0 would be necessary for & systenatic supply and according to 


pre-calculations for the year 1975 (for 6600000 heotares) 
205000 T of Nos 211000 T of PoO59 and 180000 T of K,0. The 
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" prospects of the Production and Application of Mineral SOV/64-59-2-5/23 
Fertilizers in East Siberia 


assortment of the (Mi) should consist mainly of concentrated (MI) 
in order to reduce transportation costs. The high percentage of 
transportation costs in the price of simple superphosphate is 
illustrated in a table for 3 works of fertilizers (Table}. Besides 
ammonium nitrate, urea (with 43% Bo} is an important MF as well as 


the combined nitrogen-phosphorus-potassium fertilizers are an 
important branch of production; in this connection nitric acid 
treatment of phosphates to nitrophos and nitrophoska is of special 
interest. For the development of a phosphorus fertilizer industry 
by extraction of phosphoric acid from natural phosphates only 
the remote Noril’sk complies with the corresponding prerequisites. 
The following deposits are taken into consideration for the 
production of MF in ES: The problem of exploitation of the gypsum 
deposits in the Irkutsk and other areas has still to be 
investigated. The phosphorite deposits at the Katanga, the area of 
the tributary of the Yenisepfodsamennaye Tunguska (Ref 1), which 
are already being exploited, as well as the areas near Slyudanke 
and on the Lake Baykal, the phosphorite deposits between the 

Card 2/3 Angara-Ili district and the Bratsk Eleotric-power Station, as well 
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as the biggest phosphorite deposits of Khibiny and Kara Tau. The 
‘three power plants in Bratsk, Krasnoyarsk, and Yeniseysk.are | 
regarded as the basis of the produotion of concentrated fertilizers 
from electrothermal phosphoric acid, the oapacity of which is 
somputed. Potassium fertilizers will not be produced in ES before 
1965, they will be supplied from Berezniki and Solikamsk. Borine 
fertilizers may be produced from the Kara Tau phosphorites 
containing 36% P,0,, and 7-8% H,B0;. According to approximate 


caloulations, capital investment for a complete supply of ES with 
nitrogen- and phosphorus fertilizers will be approximately 4 billion 
rubles. If potassium and phosphorus prospecting proves to be 
successful and the necessary industry will be built up in ES, the 
total sum of capital investment will rise to about 5,2 billion 
rubles. There are 1 table and 4 Soviet references. 
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L 368hb-66 
ACC NR: AP6014983 Po) ] 
‘tthe condensers Was created from a 220 volt alternating circuit through 
two D-207 diodes connected in series and a 12 ohm resistence coil. 
During the experiments, measurements were made of the air temperature, 
and the current strength and voltage at the ends of the ribbon, the 
changes of which were recorded in a Type N-105 oscillograph with 
simultaneous photography. Experimental results ere shown in a series of 
curves and photos. Of particular interest is a figure showing 
interferograms of the Nichrome ribbon for three different heating 
conditions, efter the passage of an equal period of time, 0.417 sec, 
after the current was turned on. It is evident from the photo that the | 
temperature of the surface of the ribbon and the distribution of the 


temperature in the boundary layer at the end of the stated interval of 
time are different. The highest surface temperature (49°C) corresponds 
to a maximum rate of heating the ribbon, and vice versa. Orig. arte 
hast figures. — 
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TITLE: Some Designs ard the Operation of Pumps for Sodium and 


Alloys of Sodium With Potassium (Nekotoryye konstrukteii i 
ekspluatatsiya nasosov dlya natriya igplavey natriya s kaliyen) 


PERIODICAL: Atomnaya energiya, 1959, Vol 7, Nr 1, pp 14 - 17 (USSR) 


ABSTRACT: The following pumps are described: 14, A centrifugal pump which 
ig able to lift the liquid 23 m et 990 rpm end_55 m at 1450 ‘ 
rpm. In the former case, the: pump conveys 10 n/n. The great- 
est difficulty is caused hy the correct selection of the ma- 
terial for ball bearings and sealing the rotating axis towards 
the exterior. The following material js recommended for the 
pump, 2 sectional drawing of which is given: For the hub: steel 
RF-1 and for the bearing box: beryllium bronze BrB2. The space 
between hub and bearing box amounted to 0.2 - 0.25 mm inacceld @ 
state. All other parts of the pump are made from steel of the 
type 1Kn16N9T. The pump ig driven by an asynchroncua electric 
motor. After 1500 hours of operation with a sedium-potassiva 
alloy at temperatures of 200 - 400°C, the ball hearings were 

Card 1/4 already used up. The greatest disadvantage of these pumps is 
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the fact that «.g. the bali bearings are difficult to exchange, 
and that it is difficult to take off the searing cylinder. The 
pump was developed under the gupervision of a. V. Skladnevy and 
Y. D. Roatovtsev. 2 Cantrifugel pump with beryllinun bronze 
ball bearings and an erdinary glectromotor. This pump, 4 sec- 
tional drawing of which is given, ja distinguished by the fact 
that the electric motor is completely enclosed and is water- 
~cooled. A neble gas circulates within the pump. Also in this 
case the question of ball bearings ia of decisive importance; 
after numerous experiments, the materials were selected, which 
wore used for the first-described pump. The pump was tested for 
2000 hours with a sodium-potasaium alloy, and 7000 hours with 
sodium alone, at 4 temperature of 200°C, Besides the ball-bear- 
ing problem, 4 seceend difficulty prises, vise she Tact that 
during operation sodium yapors penetrete into the casing of the 
electric motor, which destroy the ingulation of the motor ocil- 
ing by the formation of hydroxide. Tha pump deesribed maz Age 
veloped unde> the suparvision of M. N. Yvanovekiy. Je Centrt- 
fugal pump with 3 bailebearing made from WFrocen" sodium. ‘The 
pump sahewr. in form of a seotional drawing con7eys anout 25 i 
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which water flows. The width sf the channel Is 150 7m, and ite 
height in the case of one pump is 6.4 and ir the case ef the 
other 6.7 mm. In the interiecr of the shanne. vopper elements 
are located 2% the sane height as the ends of the inductora, 
which are the short-strenuit cings for the roter of the esyn- 
chronous motor. The pumps have been in operation fer a long time 
at temperatures of 200 ~ 250°C (ecnveying cutput 70 n° a). I. Ao 
Tyutin distinguished himself particularly in the course of the 
nonetruction of thia type of pump. There are 7 figures and T 
references, 3 cf which are Soviet. 


SUBMITTED: February 10, 1959 
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AUTHORS : Kirillov, P. L., Kolesnikov, V. D., Kuznetsov, V. As, 
furohin, N. M. ae 


TITLE: Tas eraRsntelrox Measuring Pressure, Flow, and Level of Molten 
, Alkaline Metals 


PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No. 3; pp- 173 - 181 


and application of instruments for measuring preasure, flow, and level of 
molten alkaline metals. The instruments described here are designed for 
reactorsqwith Tiquid-metal coolants. First of all, the authors descrite 
pressure gauges. The simplest method is a connection to a separation tower 
which is filled with a noble gas (Fig. 1). This method has, however, 
several disadvantages. The zavod "Manometr" ("Manometr" Factory) developed 
an inductive pressure transmitter of the diaphragm-type MMC-4 (MMS --4) . 
whose cross-sectional view is schematically shown in Fig. 2. The diaphragm 
is made of special steel. The range of application of these instruments 
extends to 10 atm and 450°C (sodium). The two-bellows sealed pressure 


Cara 1/4 


[anda The present article deals with problems of construction, design, 
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gauge, made of 1X18HIT (1kn16N9T) steel, which is shown in Fig. 3, is a 
simple and dependable instrument. The indication of this pressure gauge is 
linearly dependent on the ratio of the hardness of the bellows to their 
oross~seotional area. Fig; 4 gives the calibration of this pressure gauge 


as a function of A/F. For A/F = 1.25 kg/om’, e.g-, the calibration scale 
is shifted by 2.5%. Fig» 5 shows the calibration straight lines of such 
pressure gauges for bellows of different hardness A (A F «= 10.7, 3-6; and 


4.25 cg/om). Formulas are given for the two components of the temperature 
error. Choke flow-meters with inductive differential diaphragm pressure 
gauges proved to be unsuitable for flow measurements on sodium. Magnetic 
flow-meters in which an electromotive force is measured are the simplest 
and most reliable. Fig. 6 reproduces a4 photograph of such an instrument 
designed for SP-5 (BR-5) reactors cooled with liquid sodium. The stability 
of this instrument largely depends on the material used for the magnet; 
which must retain its properties at high temperatures for a long time of 
operation. For this purpose, the authors used the alloy "Yagnico", the 
induction of which as a function of temperature is shown in Fig- 7- Exami- 
nation of the stability of three flow-meters of this type for one year 
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(mean sodium temperature: 400°C) showed that the induction in the pole 
gaps had decreased by 1% after one month; in the following months, it 
decreased by 0.5% and less. The results of measurement of the emf between 
the electrodes are given in tabular form, Fig. 8 schematically shcws how 
the electrodes were welded to the tube. The indication of the flow-meter 
is slightly influenced by the contact resistance on the inner surface of 
the tube (cf. Fig. 9). Fig. 10 shows calibration curves at 10 and 


200 m?/hour of flow-meters on a BR-5 reactor. These curves are in good 
agreement with the theoretical characteristics. In the course of time, 

iron and nickel particles settle inside the tube at the places of the 

poles. Fig. 12 reproduces a photograph of the inside of such a tube after 

4000 hours of operation (tube diameter: 27 mm). The deposits on the two 

sides have grown together in the center, and reduce the cross-sectional 

area of the tube considerably. The error in indication of the flow-meter 14 
is 12.5% in this case. Of the various level-meters, the authors first 

discuss those which are not well suited or even unsuited for reactor 

operation as, e.g:; the yP-4 (UR-4) level-meter which operates without 


contact and by means of Co 0 y-enission, but ig unsuited for measurenents 
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on radioactive liquid metals. Furthermore, the authors describe the ultra- 
short wave level-meter and a potentiometer level-meter suggested by 

Vv. D. Kolesnikov. This instrument is schematically represented .in Fig. 13. 
Its construction, especially that of the transmitter (Pig. 14), is 
described in detajl. It has a linger scale, and was tested on a eutectic 
Na-K alloy at 200 , 300 , and 450°C. There are 14 figures, 1 table, and 

4 references: 3 Soviet and 1 US. 


SUBMITTED: March 22, 1960 
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AUTHORS: Drobyshev, A. V., Turchin, NH. OM. 
ER aERD eae Aen oe 
TITLE: Poner losses and initial shaft torque in seals of frozen 
sodium 


PERIODICAL: Atomnaya energiya, v- 10, no.» 4, 1961, 386-3387 


TEXT: Tests have shown that co °° of frozen sodium are one of the most 
reliable shaft seals in sodium pips, although the power loss due to 

friction is a great disadvantage. These power losses amount to several 

kw. An exact measurement of such losses hres not yet been possible because 

the operating conditions of the seal are partly unknown. The experiments \ 
described in this "Letter to the Editor" were conducted in order to v 
determine the power losses due to friction in seals of frozen sodiun. Bor 
this purpose, a device was huilt, in which the sodium pump Jescribed in 

Ref. 1 (P. L. Kirillov et al. Atomnaya energiya, 7, vyp» 1, 115 (1959) ) 

was used. In the part containing the frozen sodium, temperature measure- 
nents were made at 18 points with the use of thermocouples. The rotation 

of the shaft was effected by a d-c motor (1.6 kw). The speed of tne moter 
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Was measured with a speedometer and a stroboscone. First, the sower losses 
of the eleatric motor were measured at different speeds and at no-lead; 
subsequently, distilled water was poured in, and friction was exanined in 
the part containing the frozen sodium in the following tests. Thure, the 
power loss due to friction was equal to T= 1071In4, where N is the power 
(watts) and n the speed (rpm). In the final tests. water a replined bs 
sod-um having a temperature of 400°C, The resulte obtained from veter and 
sodium vere the same. A graphical representation shows thi: the measured 
values are distributed about a straight line from which the rower lossag 
due to the seal of frozen sodium were found to be not highe: than 0.7 -1 2, 
The leakage of sodium through the seal reaches 2 ~%3 em? a day. The thick- 
ness of the liquid sodium film was estimated to be 19 -20p. Fis. 2 
illustrates the thermal distribution with respect to the height, 1, of the 
seal for different freezing intensities. Other tests were concerned with 

4 measurement of the initial torque, which was done by means of a dyninio- 
meter of the type I€-0,2 (DS-0.2), which had been fastened by an orm to 

the shaft of the device. The torque, being very small in iiquid coiing, 
showed a sharp increase when the temperature drosped below the treesing 


2 


point. The thermal distribution was measured Simultaneously in ord: to 


Card a/s 


x Hee SER eeu cee PPARE SNEED TNH Ek PIS AS SSIS PII LESS 
Rar at sina bua thare) ENT a WP as al Ba ES ST OGD Se SOR RSE PY PTE SONS Te st 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757520003-1" 


ae 


a SE SEE eS SES EET 
ESS Sr eae eee eS 


Sa es 


ee 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757520003-1 


ies se, ae Ba 22614 
: Teh Ses s/099/61/010/004/017/027 
Power losses and... , ae - sone, 3102/8205 
ith the fr fodiun. The measure- 
mn obtain the contact area of the seal with the frozen sog2 . barheics 
ments are illustrated by Fig. 2 (tangential stress t versus gerperasure : 
P . _ tangential stress and torque are interrelated by 7 = 2hi/ahd e/a nner 
M ‘is the moment (kg-cm), h the Level of frozen sodium (cm), and d the 
@iameter of the seal (cm). The power losses 


and 2 Soviet-bloc references. 
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Legend to Fig. 2:1 1) Schematic 
‘representation of 'the seal. ae 
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AUTHORS: Kirillov, P. L., Kozlov, F. A.; Subbotin, ¥. f., 
Turchin, N. M. 


Se on 
TITLE: Purification of Sodium From Oxides and Methods of 
Control of Oxide Content 


PERIODICAL: Atomnaya energlya, 1960, Yol 8, Nr 1, PP 30-36 (USSR) 


ABSTRACT: Oxides in sodium used in liquid heat exchangers in 
reactors produce corrosion and tend to produce deposits 
in cooler parts of the contours which can cause clog- 

The authors investigated, therefore, cold traps 
lug indicator for oxides. They 
wanted to av Leal methods whien, besides peing 
complicated and t become extremely 
complex in the case of ive sodium, The getup 
On. vies < utilizes the well-known relation between 
the solubility of oxen in sodium and Lts temperature: 
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where Wis solubility of o*yeen ( % wetgnt); t is 
temperature (°C). It makes possible determination 
of oxide content. As soon as the temperature drops 
pelow the temperature of saturation for oxides in 
sodium, precipitation takes place, clogging the slots 
on the main valve, and the flow of sodium decreases 
ag shown in Fig. 3. The authors varied oxygen concen- 
tration from 0.002 to 0.1% weight, the temperature 
from 110 to 550° C, and the size of slots from 0.5 x 
x 0.5 mm to l x 1mm. The number of slots should be 
10 to 15 to reduce effects of accidental clogging. 
The readings were independent of the cooling rate of 
sodium while the oxygen coneentration varied between 
0.008 and 0.02% weight, the metal velocity between 
2,5 and 13 m/sec, and the rate of decrease of the 
valve temperature petween 0.3 and 37° C/min. Table 3 
shows comparative data from the method described here 
and the chemical analysis. The authors investigated 


the cold trap shown in Fig. 5. O this figure, 1 
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; ator of oxides: (1) ° 
; _ Gonstruction of plug indica 
Rcie Giive with radial slots = ee tes, 
y ; s -air heat exchange; \o ; 
sana ae ive; (9) Enemmgcoiple, To cCemperature 
Card 3/10 vaksgurements ab the clogging Spot. 
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Fig. 3. Examples of registered curves of flow and 
temperature of sodium on the iterative (secondary ) 
oxide indicator. (1) Emf of magnetic flow meter; (2) 
temperature of the flap of the pasic valve. 
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Table 3. Oxide content in the trap determined by 
the two methods, in &. 


Number of the trap Data from the Data from the 
indicetor of gas analysis 


oxides 


890+100 1,000+500 
h ,750*700 6,200+900 


Card 5/10 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757520003-1" 


"APPROVED FOR RELEASE: 03/14/2001 


RS Be BYES Fi 
= st Sees 


CIA-RDP86-00513R001757520003-1 


SY PRS BP EEE 


-Burtfication of Sodium From 
piides and Methods of Control iy 
of Oxide Cuntent 


Fig. 5. Construction of cold trap. Capacity, 32 1 
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represents a jacket con 


77210 
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taining toluol as cooling agent. 


Toluol evaporates and then condenses on the water- 


cooled tubing 5. 2 is 
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% weight (t' is lowest temperature of the Le or in the 
trap); @ flow of metal through the trap in m/ny Y , 
specific gravity of the metal at the temperature of 
the contour, in kg/m 3 TCT», operating time of the trap 
4n hours. After discussing the conditions of validity 
of Eq. (2), the authors perform the integration and 
obtained: 


c=c’ -+-(¢y—c’)e™ (3) 


where Cy is original concentration of oxygen in sodium; 


n is number of times the whole amount gf sodiun passed 
through the trap during time T 3 n= T . This 


equation was used as a check on experimental results 
since a removal of oxides from the trap raised the 
experimental points above the calculated ones. The 
authors give detailed data about experimental results 
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with two traps of different sizes. They coneluded that 
the cold trap can reduce the content of oxygen in 
sodium down to 0.002% weight, that any required reduc- 
tion is possible by proper adjustment of operating 
conditions, that the efficiency of the trap increases 
after some oxides are already deposited; that chips 

in the trap work better than wire of 0.5 mm diameter, 
and that the capacity of the trap increases with the 
flow velocity. The authors measured also the variation 
of the concentration of on, gen as a function of n (the 
experimental points follow quite well the theoretical 
curve from Eq. (3)) and the longitudinal temperature 
distribution inside the trap. There are 4 tables; 7 
figures; and 15 references, 8 Soviet, 2 U.K., 5 U.S. 
The 5 most recent U.K, and U.S. references are: A. 
McIntosh, K. Bagley, J. Brit. Nucl. Energy Conference, 
3, Nr 1, 15 (1958); J. White, Nucl. Sei. Abstrs., 15, 
8290 (1957); 0. Salmon, T. Cashman, J. Inst. Metals, 
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TITLE: Design features and test resuits of conductional pumps 
SOURCE: Magnitnaya gidrodinamika, no. 3, 1965, 121-126 


TOPIC TAGS: magnetohydrodynamic pump, electromagnetic pump design, unipolar genera- 


tor 

AU wk ike 2% 
ABSTRACT: Design features of several conductional (direct current clectromagnetic in- 
duction) 


umps developed by the authors are described. Results of tests and comnents 

on actual use are also given. A unipolar direct current generator developed as a bet- 

ter power source for one of the pump types is also described. The larger electromagne 

tic induction pump operating on the principle of DC current conductance.in a perpen- 
dicular steady magnetic field was designed to pump Liquid metals uch as Na and the 

NaK alloy at temperatures of 850 - 1050°K, It delivers a metal flow of 7,000 cubic cen__ 
timeters per second, The pump requires 10000 amperes at .6 volt, and has a winding of: 
two turns of an (80x80)mm cross-section, Details of the working section, pressure de 
pendence upon flow at various current magnitudes, and the efficiency variation data ° 7 
are given. A maximum efficiency of 36% was attained at 6000 amperes and 6000 cn?/sec. 


UDC 538.4:621.689 
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